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Graphic nanofibers, which include tubular fullerenes (commonly called 
"buckytubes", nanotubes and fibrils, which are functionalized by chemical 
substitution, are used as electrodes in electrochemical capacitors. The 
graphitic nanofiber based electrode increases the performance of the 
electrochemical capacitors. 
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iUS 9 0/0 5 4 9 8f ( [7 -f ^'J >Hfc##fc ^SSit&CFibrM Aggregat 
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(til * <omtf <9 XJiJ: t*iKii^b?)t*) HLV><P<Dffl1)<D7 4 7*'J frVXfat 
PlE^lqJKSfitfT^ft ; Xfi> Sv* fct9> ft l>-:/>*?rJ 
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it (1992^) K£^xm&ztifzi-s**-zrK®tt&Rv;Mm*mL'C 
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(36) 



2000-510999 



frh&itimmzm^TM&Ltzo *cfs^?>xk^muwimm. (esr) 

MDOD-C- 2 9 5 0 lK&oT, 6 5 X 1 0 3 ~ 1 0' J Hz«ilffl 
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3) Tft^WJ gEMr^*.?/* >*»4 10-4 0// F/arfj-X. 
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^ y h CHoward Tennent) £ ^_ £ y p ^ (David Moy),*; ^- ^ > . ^ ^ ^ _ ^ ( 
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LTM^T^Xtife^^fei ? ^§ i i i: J: V) , i£3&$«£<t^' 
-e§^>o ^^^.^itt-e^S^it^feti^^V- K -r^>]- (Howard Tennent) 
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ipct/us 94/1016 s^fim^^iH^^-r&SHk:^ y;^ 

<0tfM£H3^ LTv^o M. S. K (Hoogenvaad) ^fc (19 9 4 

o^T^H 6 HHHS£^I8 (Sixth International Conference on Scientific Bas 
is for the Preparation of Heterogeneous Catalusts) Tll^ L fz [fflrMptM 

tt^r^H^^CMetal Catalysts supported on a Novel Carbon S 
upport)j ) % y ^ -fx) )U\,z3i&Ztitzn£m<7>%&&Kio^Xliy 4 f 

\ acs ftfy3> i3ot mi^m 
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mm&mmo 8/3 5 2, 4 0 0-^fB«$*iTi3i9, ^*Ui*®BJ?2ffl#PH;ii 
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R' fir;v^;v, T'j-;w Afnyj^JK y^n7)^)K Ty)V^-)VX 
\$^-f u T y )V * )VX*$> 19 , 
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7 7'fA-^)|iiiff)Et 1 ^I^||flt 7977^ rfc^T*?-?** 

M^ff^EI" * Co. y v tf£flSBS M-T & K3ft \z o v> T Ji , T — 

U^, ^O^spHHt^ 7>f U NY, 1989^ (Urry, Elementary Equ 
ilibrium Chemistry of Carbon Wiley, New York 1989)s£g£Ba) 0 

M~isv>Tfi, 1 7 7 7 ^ A- (?) "f> o i T<?)l*lS©x ^ -/Xliifi 
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OY, WHY, c-OY, C-NR'Y, C-SY, C-Y, -CR' 2 -OY, N-Y X* OY, 

R'-OH, R'-NH 2 , R'SH, 
R'CHO, R'CN, R'X, R'SiR' 3 , R'Si-fOR'^^, R'Si-fO- 
SiR' 2 *OR', R'-R», R'-N-CO, (C^O*-^, fC 2 H 4 0) w - 
R' t (C 3 H e O) w -R' XII R', 

mm. 

[C n H^[R'-AJ n 

KWteffcstiTfc n , l, m, r- 

r>f/t- t^ff £>ti& 0 Ztitbiz it, ^ 

[c n H L *(X-R a j B 

nlilEftTNfc»K LfiO. ln^/j^wMlJ, mliO. 5 n X V) 
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y ^ y ^ h 'J — (Cotton and Wilkinson, Advanced Organic Chemist ry)co 7 
nu n> L> a> X£ J: V s A (i±f£^ii »9 U , ^LT^#{i±IS 

7* w-f9 vz-y3h>, stiitz/7- 1 , 4 7* v^>0 ; 

SI) „ $ tzlt-t9$ v 7tf& (flfl&tf, jK/H^VK -fc^^h) -e£>& 0 

fillip *->J?>^y 7 r -f fcSftv>BMkjMfc HirlE^y 7 r>f A- O 
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*-**vt^77^ a ill § flHitiU * - > 7 7 y ;u fc BMkJW 
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JS-T4Rl£'ft£:jgjttS-t»\ <£LT .Turn's t&ifkSftfc^y 77^^-^-*' 

- yy )P) ^ - ;H (i * ij r 7 i: i o T 3c X IS 
t^7 7^>'-tft UTIi, *$fcW<&Wtefl:3*i*:*y 7r>f^-*5g«f-J- 

£*ifc©^y7r^t-«>Wo»|l(Ui*:§3;R O^tfc K * T t ^miU 
a y h n - ;vr * i t ^-e § & o 

^y 7 r 4 rt-t-umt-tz-xm 

4 30*1*^0 x;U^f (^-^-^^^3 6 7^5 j 9 ^Cl 9 9 4 #)) 
CEbbesen et al. (Nature 367 519(1994))^ ***ffi«<afca^#Jfi*^.;lT 
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Wm^fT^^*E^Is®?tLTv^ : j . p. rhvo^K 

1f--y? >r * * r - , ^ 3 - a. - a - * , 1 9 8 5 ¥; H. 

* 5 >?X^ * VD;-?-^ , CAW, 1 9 7 2 # (March, J. P., Advanced Organ 
ic Chemistry, 3rd Ed., Wiley, New York 1985;House, H., Mordern Synthetic 
Reactions, 2nd Ed., Benjamin/Curmrings, Menlo Park, CA 1972) 0 

*«Tg4o a#0*ft»i|SfiHilE**'H'fflLTT~8 0tJO»«KJ:oT-C** ; 

-C-H + S0 3 > -C-SO3H 

2 -C-H + SO3 > -C-S0 2 -C- + H 2 0 

SO^ffflLTWC- H^ofl&tSMt 
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fltx.fc 1 " fotiaiifc ; SEtti 9- h 7 y 7° (bubbler trap) 

T^fiJK*Rj£SLflf Lfc 0 
9rj6fiJK* f 5fi:S&ffcL*:*>, SO»«*Ej£flffc««U fLT7i^>»« 

0T;-c*e«kLTie***jtfini*#fc o (-so»h) a- 
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$ tz imffi-cv>KJ& ciot^^^vS^tct MM \t & o tz o 
mt&itzo X *)M^M.J&<DJX1& fi, J: & ^ M <7) x )V 0 

1 1 8-6 lBftt, 4. 2 %oH*iMnii;* (Ha&ffiJi 0 . 5 1 

JW* > ft ji $ tltz t Mfc $ ft fc„ 

W 'J— > NY, l 9 8 9# ( Urr Y, G. ? Elementary Equilibriun Chemistry of 
Carbon Wiley, New York 1989) 0 

7-f )\«Dtip<DMmRm\*7 ? 7 7* h<D± i Km®?* ; -r^^*., -eft 

f> (ill MkI i: ^ ^ y Mf<7)M^ t ^ a ^ t ;i/ y- r Chexagonal s 

-T&o 1 0 0 OXlK&lfZ&frmit* % ~XA<Vtofrh&^ffl&& 

y rt^iBfiCi - C,l^Jco + i:Smit^^ *ftk&fi«mfl:3ftrf:* V 

. 7"'J JVJiJH^^XIi^fS14#H»T-C~ 1 0 0 0 ttM?ti, £ftfc 
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iooo'C 

7 ^y ;v -° * Kfom^-tyv/mm (rfs) +co+co 2 

25t- 200TC 

RFS+CH 2 = CHCOX » y^-^\), V - R ' cox 

(XttOH. -CI, — NH 2 , — H) 
RFS+SSbk^W^fig ► 7 4 7V;V-R' (COOH> 2 

RFS + CH Z = CH-CH 2 X ► 7 ^^y /t ,_ R / CHzX 

(X«-NH 2 , -OH, ^t^X) 

RFS+H 2 0 ► 7^P*y^=0 Ktt) 

RFS+CH 2 = CHCHO » ^^^y^U-R' CHO (T/l^t Kfcfe) 

RFS+CHj = CH-CN > 7 :/ y /U- R' CN 

RFS+N 2 » a^i? N 

rfs+o 2 » yj-fvfr c = o 

hcotfcoi gcoi 0 0fr<D 1<7)B N7-f >r»J fftmft-Sr^t L£ 

^<75TT\ i o o'Cigfr-ei o o ors-e#tf N f Lt-e^f: i emm 
If^t^o «^T;wrf>^^T-e^S (RT) iz^ipLtzo >fc^T% 
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HE 
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*&*?jIL*:o &.<kT9 U v << ii*J<7)0. OlONONaOH 
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75 K, w > % tofcv W >BU 7'J)P75>\ T 1 ) )V7 )^a-)VXit 
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WSr^fifi^ v-^<7)Advanced Organic Chemist ry, 0 54 sHl-IS® 
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7K^b^^ r'J^^, ^L7t:Ife^^^y^> (LiAlH^*C) 

1 y h )i<<?>£m%&7 9 K®?o -^777>3ii, 



(54) #*2 0 0 0- 5 1 0 9 9 9 

»H*W> ^ n - 7*1? ft g£ j: ij % ?-'J jw£53*StU 
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